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Abstract of JP2001 141705 

PROBLEM TO BE SOLVED: To precisely 
measure a minute crack 3 generated on the 
inner surface of a pipe 2. SOLUTION: A 
focusing ultrasonic probe 1 1 is arranged in a 
base position having a required distance from 
a welded joint on the outer surface of a pipe 2 
along the pipe axial direction 16, and the 
ultrasonic probe 1 1 is scanned over the whole 
circumference while shifting the position by a 
minute pitch of 1-5 deg. in the circumferential 
direction 33. Three kinds of reflected waves 5 
of the reflected wave 5 obtained by making an 
ultrasonic wave 4 incident on the welded joint 
1 2 from the pipe axial direction 1 6, the 
reflected wave 5 obtained by making the 
ultrasonic wave 4 incident on the welded joint 
12 with an inclination of 5-15 deg. from the 
pipe axial direction 16, and the reflected wave 
5 obtained by making the ultrasonic wave 4 
incident on the welded joint 1 2 with an 
inclination of -5 deg. to -15 deg. from the pipe 
axial direction 16 are measured, and the 
maximum value of the three reflected waves 5 
from the same reaching position is adapted to 
estimate the shape of a crack 3. 
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hmhmkoeib] 

B6fl3*» £ Alt b T«*i,** OfiNtttlMl L« 

fr*tt«i-3Eff»8to*©fi*B««#ifcfc*s^T, 
S^#ifi«©«h,#*B * ft 5&B fc iS^JS^AW^ 

e>* ! *#iai~±EEK** bfcs^&afcE 

fib, 

-15' «ft**T«W»S:A»1-5rtK:J:9»f>*i 

fcEJtRfc. BSEB#fc»LtfB#Gia»fc- 5° l 

5* «#$tfTB*RfcAJti-arfcfcJ:0»feftfcfi 

ra-©»BffiBa»fc©±E3BB©K*t«a>3 t>0«* 
B&&A LTtHioj»R«rtt£i-S r. fc fc i"5E 

H»**2] E»©Btt£fl^Btf5»»tt#fc*tU 
*»B^fc»o Ttf B#|SaHaB«rg» LooEf©^. 

ft*rttffli-5Etf»^*©B#tt««;Mfcfc:fc^-C, 

B^#is#©«ft#ata $ ft a^B t ie#&©AM3 

fc fcS-3 « 3^fc*f bjSS^S&tt^ £B< ^#S^ 

a*&0£ttA#!fe^£jKatt*BlEI^*Eff*B«> 
»8B«#d»e>nj«*lfil^±Ere««r*Ufc*jfttt«tE 
BU 

lWEBJK^iraEM**:* B#fl^fr»© f y ffo 

<9#?>ftfc:£W&fc, ^^^*fUR^(p)^e>5° 
-15" ^S*Tffl^BfcA*ti-5rfcfc.fcimfcii 

fcsamfc, mim*K*ti,nm*tofrb- s m — i 

JtE fc © 3 ««©£&& SrttB U 

n-oa*ffiE*»feo±E3aaoR*tR©5 
iit*3S3] mns&GLmcKL'gmvo. i~o. 3 

ffif«EKfc*lt»SSBt#K:iSW-»tfc<tHfc. mJf2S£&B 
K»Lffff(O0. 1-0. 3«©ra**frt»S5«#fc5g 

^rtfcflrfiifc *»fc4*jftttafc lt±e»#k 1 4 it 

ttB*B2©»#Wyv\ 

~0. 6»©IBt«rit»SSSa*^i£ftltfcffiBfc, *«9 



©S^ftfifcttbf^WO. 4~0. 6«©ggg£f;:ttj<g 

S^¥fciS£itfcttBfc*»fcft*jiSttttfc LT±E» 

ra-©tts*»e>» e>ftfc 3 mm* tzit 5 as©£tm© 

5 fc©ft±ffi«r«UB bTfiJft©I2#£#tj£i-5 - fc frft 
^fc-rsit*^ 1 SfcttB^2fcB*0B*B*lt* 
©SttttRflttrfe. 

[»H0BB*R!P§] 

[0 0 0 1 ] 

©J: 5 fc* ABB0|yi£i*9IBSBftA-*>l&*tt&£f( 
fcigHbT, 8&*l#iS#©rtffia»P>&£i-5£S)&£ 
M*i^AB4HMJi*ftBa>&«£U K»#»j:*j^t 

Br* 5 fc * bfi 5 i 5 fc b fcSEf i§8»#© 

8*B8«#ifcfcHi- 5 fc ©-C* 5. 
[0 0 0 2] 

[&*©&«] E < fffc£b5fi]ftti, ^-oBSasffff© 

i/ioa±fc»f5fc» *n*-efc»^»LfcfflmJ:9 

3£&tffcibivC^S. *©fc«>. «Sa*Bff©l/l 
0SB#T©Jfc«ttBv*«;K*BmL»3 J: 5 fc"T5 r 
fc#a*iiTV^. 

[0 0 0 3] EffWrtffifDfJHfc^fbTfi, 5ffi> jg^ 
RSrAJH-bTtan^fcOSItSt (xa-) frttfcrt*£1S 
fc*o-cv*3. JMfcftfcte, El 15 

(a) fc^1"J:5fc, 1 *Sf2©«h3 

^#*E-*-5?IEtt©WmtBfcJ¥ba-C, 2 0" ~3 0 
' Ott*9 (Ettft) Tfi^&4£AltU tfth,3fcj: 
oT^$ftfcR*t»5©«E©Bfl:«rBl 5 (b) fc 
*+i5*E*fll*fcE*» *©fcr-*B*tf«i-a. 
tUT, ^»EBb-C*sv^fcWii3«)ESfc*ftfl|*© 
f-^IiOM#Sr#ILt, ±EttBfc*J»*5«*v3 
©i£ 5. *©«. ±EtfS!i£&B££;tT# 

»Bf?v\ *tti3©B*fcifctf0$r*»"CfT< <fc5fc1" 
3. Hist, ff*6tt£tttt?-?a>&. 

[0004] 

[»W#BftL.fc5fc1-3BH] bj6»b^*Sfc, r©i 
5<t«*©BfFS3l5«#a-CI4. B«B4(DEBAtf2 
0* ~30* ©B»W*«*ElE*T-iasEffl**iTV^ 

<§W<oi/\ 0^aS©^^^flJ^^3, gEv^tt, o. 
5 mm^T©av>Sijn 3 ^t^blxS^JEttfiV^fc*, 
W-f-fc/'fXfcO^JSiJ^Bb^ofco 

[000 5] *<Dtzlb, Hi 1 6 ( a ) fc^H" i 0 fc. ^ 
*A*5* -10° fcR^B3fcffl©B*RBtt : ?-7£tt 
fflbT, «tv3^b^V^lt ; S ; IE$:#5-fcfcfi : fc'tl,yc 

BB**v^fc«>, ^ ffff^a^©^ffiT^«fcJa^=f^^ 

BOfUi.3trJI.Bi-r £Rft#ftv^ 
#^©Dfld!bSSr^rbT^rif^SrMbTV>.5m 
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[0006] *r-c, #3sw©sttwu ±se©p»^s&£' 

iiL, Et©ftffil-f££+3'$^4«ft£Wa?ft<t1- 
[0 0 0 7] 

a> 6 ©sitft uhh* w-w-r ssat 

*Ji™#fc8»*fcHfl#l«0~r ~5* ©«/hlfy 
^otefifc^ibLoo^JliCi: 9 

fcgltftfc, »SJ»*K.» U« tt*!*!** €> 5 ' ~15* 

«&£-frTS*ft£A»1-£ r t c i 0 # bftfcKttft 

fc. JfH^#Kl»L«*#fll*»fe-5- 1 5" 

§ -a-XllS* ft * Att-f £rtl£J:9#P> ftfcR&ft fc © 
3«S©£»ft£W-8'JU B-oai*tt«*»b©±B3 
aa©SMft© 5 *>©S;MiI£&ffl b-CfflftOJ&tfc&fi 

[0 0 0 8] C©±e>i'm^Snfc«*9 HC*»*»5* 

[0009] iDnawwwMk^nw^Kii^i' ~ 5 

-&5rtK<fc9, ±H*«lix*<W-«i-5Ci:*s^rtBi: 

[0 0 10] fi#««rtf*Wlft*»e>;MtLfcE*t*i:. 
t«*l^^^5* ~1 5* «»S*"CAltUfc»W* 

tftt#fta»e>-5* 1 5' {gM£-frTAltbfc 

Kttft t © 3 «?g©SMft© 5 ^©ftAftfeSUB-fS - 

[0 0 11] SUifciO, Gf ©i*ffiU:$S£1-*»/K<t 
[0 0 12] »**2KB«**ifc*Wett, sat©*! 
*lftlHtll*r«Hb LooEf©^Sfll^ ^ig^ftfc Alt 

«Sy £ ftSffiS t *I#ft © AMS fc 8t»C#K: 



#Ug^ft&tt*£«<^#S££T-©8g«£££*. a 

f)#^tvfcSWftts SSBtt^fcJtunH^^fcS* 
-15* ffl^$-&TiS#ft%Alti-5rtlc < t»)#bix 
fcKttfti, LRJl*l*ia»fc- 5" ~-l 

#ftt©3iig©&*tft«rfi-*yu n— ©«iaMfc«*»fc 

©JifE3««©K#tft© 5 *>©ftA«&JtUB LTWJv© 
Bft&mfei-Z w fc SrWIt i: LTV*. 
[0 0 13] ^©«t5(-#m$nfcsS*«2(C^5IS 

tJ;h^^£M#l£riM|ibix$©T% «^-fc/'f*i 
51-45= 

[0 0 14] ^^Hfi^ftStt^Sr'fftt^lPl^BfSwtf 
*5r^J:9, ^«#©^*^*tt^<ttS'Ji-5.r 

[0 0 15] fiWS*RJi#fa*»&AltLfcR***i:> 
RJS*lRl36*e>5* -15' fltf*$*TAatUfcEttft 

RJi^farf»lb-5° 1 5' n&s-rtAitut 

RltR t © 3 ««©s:ttft © 5 *«ffl-t-* - 

tiUD, i^Hf^frMLTl^mSI©^^?)^ 

[0 0 16] ei±icj;0, EW©ftffit-fB£1"5&/K.£ 

[0 0 17] »*3H3KBilSixfc3SWC^ IWBSjS 
■fiBlC^LWIf ©0. 1~0. 3f&©!Sifc*^^^# 
{'5£#ltfc©»i:s flES^4Sl-*fbf : J¥©0. 1~ 
0 . 3 ft ©et£tf*tttt*fca£ttfcffc11i: SriWfc* 
S^4«i UT ±1BI**^ 1 *fctt»** 2 ©^^fi 1 

0. 4-0. 6fg©8§Bifc^S«^(c55#(tfcl4B 
t!!|OijftttlK»tWO0. 4~0. 6fg©Sg 

ea> e># & ^fc 3 n 5 am©sitft © 5 *>©* 

[0 0 18] roJ:5l!:«j«*Jxfcll**3lE*»A»53S 

ffllctfU ftSHSrtf 5 r.fc^pTiBfc3te5. ±^ ^ 
6SUlM)fHifriMt* < - i i 4 

5. 
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[0 0 19] 

[0 0 2 0] 1111-13 5(4, C©5IR©||^©^Sr^ 

[00 2 1] w©*»©»ttfcflyB1-3Etf»S8»^© 
ttYttSHSSflttt. S^M©381R3#tfcV^I*S!jg# 

1 1 ti&m* 1 2 \cfc-7>T®m-rz>&®ftmw)U 
t, ^mmmm^mm-r^mummut, mam 

ts Rlt»5©**fl[«r*»5^£E«-^tr-^ttA/D 

lOM^l 3 i£EfiH-5E&8Bi, £M$t5©^iE 
ft *t*3^!«*«««^ 1 1 0HKttft 1 3 fc y 

So 

[0 0 2 2] ^LT, Bfl^ORJSUfrKilsa^Htfa* 

2K»u m&m^i 2ic?so-cn^^3 3 

^&.m*®m LooSf 2 0>*Bnffa>&jBYtt 4 SrAW 
UT Wft 3 6 ©Sit* 5 L«>Jft 3 £ff iB]-f 5 

02 (a) (C*-r<t5IC s MMK^l 2j£#©#J 
ft 3 as«ffl£ H5&B t 4 © t ft 
SSK* 1 2 L«*R8tt* 1 £fi< ^tS^fira 1 
4*T-©ggt£l 5££©5„ 

[0 0 2 3] S^&4©^«:^*s*V^Mi@^ 
tt8tt?l 1 £Et2^ffi©ft&iii^i 2^e>fftt#A 
1 6^±ES§fil 5 5rWUfcS^iSl 4KEBU Mr 
EiteSUWKR*?- 1 l*rRfl*fl3 3^1' -5° 

So 

[0 0 2 4] *LT, Hi (b) (C^rf £51;:, 

¥1 2tc»L«tt*[tji 6 (»ss»r#i 2ae4* 

fa) 4* Alt U SltiR 5 £*§.5 0 Sfc, H 

i (c) id^f ipici, sssai^i 2ji»uff*^i 

6*»&5" -15- ««$*TilB*«4«rAltU R# 

»5«:#a. JEfc, El (d) in*-*** 3 fc, ftgiffi^ 

1 2K*fL« E «rf7|p)l 6 4»e>-5' 1 5° 

T«»»4«rAltU SWSSfcWS. «±KJ:9, » 
Kfn-09HMtfbft>&O±E 3 8S©g#t& 5 SrH-Sir 

[0025] r.©#a% -awe, ffM^m 6a>e>j@ 

*»4S:7Jfi-5aHPfc. WISH6H5' -15 
" ««S*Ttt#tt4«:A»1-3*f1si. *tt#fc 1 6 

*»e>-5* 1 5° ft»$*T«»«4S:A«H-5» 

f^t©±T2:?foT*»e>. ftJiaUiVttlRlfe?- 1 1 £R 



[0 0 2 6]«^tt, ffM^TMl 6 4* Alt 

tS^Srm^oi^Ii^^l l5rR^*f6] 

3 3^jfe2Lfcft, 6*»fc5" -15' ffigf 
**Tjg|fJ64 SrAlH-4«f^«rm^oo*JtESaiflfft 
Sfii^l 1&BJS;*G)3 3^**$*, S&tc, Wtt* 
Al 6 36»fe-5' 1 5° {®£t£-frTj@ ; g^4£Alt 

[0 02 7] mmSiS^iSfiitt^ 1 1 £ffi#4£* 

fc^g-©**SjS#aai»^ 1 1 ©ttKHt, assure 

S&ftfe^l l*^£tffc£fcl;:j:4<H*tt4©Sll*ffi 
ttl:fELT*5<„ 
[ 0 0 2 8 ] <fi U ggSfflFSSft? 1 1 ©«&£ 1 

s#*svmi**, mxammam=F-i i©ajw*# 

4 5° £iT©#^-(ctt N a&mj&mmifr 1 

tc i 4 03^B £&JtE9g#&£l*? l l © 

&Bt©Xu4fi/J^^©-C\ OTeflEjEitmttlWL 

(4. m3©*$©tf®JiSlt©lf33Effl;&s*t^©T, 
&B©&IEtfefm«B&-T?# 5» 
[0 0 2 9] -t L-T, 01 (e) IC^-T <fc 5 

[0 0 3 0] MIC, ±ffiiCjDxT, WKS^ffig 1 4 Id 
ttLfffWO. 1-0. 3{g©Sg«fc*tt^g«^l 2iC 
S#(tfcftg 17 t, tmm&VLW. 1 4 fc*f L^Jf © 

o. i~o. 3«©e«*rttspssai#i 2*»e,3a?ttfc 

5. 

[00 3 1] ^Bt«fC3Efc. ftfloXAffiBi 4JC 

»LfJf©0. 4-0. 6«©S§ilfc*I^S«#l 2 Id 
jfittttfc&»l 9 t, *«J©*jfeffi«l 4tt»L*ff© 

0. 4~o. emnmmistnwm&i 2*»&a?rtfc 
[0032] n-©ffig^f>#e>nfc3aig4 

fctt 5 m«©SMK 5 © ? l3©ft*ffi£gUS LTSiJtt3 
©^«^*^-T5„ 

[0 0 3 3] Wc. ;:©n*©#«©fiUflfcovvrtft9i 

[0034] 1 2 ©iS^SE^«^««, ea 

1, s2(^-ri5fd, Mzmm&iSimi+i i^n» 

^©^^iS ; g : »4?rEt2-AltL, Sttlt^l 2i&« 
ld^tfcfiJix3^b©SM&5?rg«-r5o 
^WSffift 1 1 f-A©Jt^9dMitf-^L,T*3 
•J, m3li:^i-J;5ld, a+io' ©igtRltt^WbT^ 

1 1 zmmm^ 1 2 icaor^©f 
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[0 0 3 5] -t Lt, tfffiflH§-tr-**A/D**» 

5. jet, e«wi5*R»«5©#ffflr*i:**aifi*« 

[0 0 3 6] ^JKSKiTtRastt^ l l 

V > 5 r t £ 9 , fitti 3 b ft l \HW*ff b ft 5 © 
-ft* t / X t SrSt^tcWSiJ fClS/hfefJix 3 

[0037] tutcaawsasift^- 1 i«rP3ja#iR]3 3- 

1" ~5° ©«t/htryf-fo|t«4r«Hiboo±m!:a 
9£«£*5^i:f;:J:9, ±JKimtltt < WSI1-5 - 1 

[0 0 3 8] OTft4«:f tt£ffll 6a»fcAJWUtRW 
$E5 i:, ttt^lRJl 6A»f>5* ~1 5° ■fg^$*TAW 
LfcKtt&5 ff**lRJl 6*»b-5* —15' m 
#4£-frTAM L/cSMJS 5 t © 3 ««©£lti£ 5 © 5 
tl:i5, *«c©Dfli2iBSSr*L-C 

^EE^ftS n t 5 £ 5 left 5. 
[0 0 3 9] BP*), m*ro#Jtl3(4, Hlt*i-i5 
(£ % iff^ 1 mm~ 5 mm©/h¥ffi 2 1 — 23 ©*£■#: t 
ftoT*3 9. »iNStt, 2lt#Ll 0- £Lt 

»fflt**L-TV>5#, *©{iiA,m2 0' £Jlf*3©<S 
#ift-sTl^©T\ «*«4«rtf|fcfr|Rn 6*»b±5 
" ~± 1 5° «»$*TAJt4«Sri:K:J:9, HfcA/ 

fe5t, 10° £Jl±fl5«#*^ri-5«Hx3*>f>+»*S 
[0 0 4 0] |3LfcfcJ:!K E*2©rtSK*fei-5«/h 
6. 

[0 0 4 1] 2/&&B1 4«\ flf*©±0. 1~ 
±0. 3{Sv gtV^JEJ-x *flt©±0. 4~±0. 6<S 

Marital 6'^'B*."C±IBOllff*tT5wtKJ:9, f 
*fcft#L-C*«* (Mttt?l 2) Kj£(+v^5iS? 
fcfc*. ft*3> IMHIA*fcli, »&©*§#&**£ 

■»*\ ^jfeltSSB©?^'^ WaSl»K4 0 0t~60 Ot 
©fflJt*K£B$ , «]«fc;h'fc r fc IE J: 9 ± Cfc^RSBft if 

[0 0 4 2] ft*3, #3»W0><!©!llS©iBIBi LT, E 

i=2© i ftt^iBii e^-mvzmmm^i 2iE*tu 

2l;ffiotfttJ|P)l 6--ftB£S»>LooEt 
2 <D^Efld> 4 £ Alt UTfHx 3 *» 6 



[0 043] C©#-£Kf*, 1 23fi»©«iX3 

T-©EgS£l 5££&, i@^&4©^m^^3*iV^Sj® 
1 lSrEff2«-ffiO*aatt#l 2*»e>Rffl* 
(6) 3 3 ^±1EE» 1 5 Lfcg/kftfi 1 4 (EES U 

wteajfcffitwiias** 1 1 1 e 

^, ■esjx.Ji, 1 mm~ 2 mmfofilJrfi Loogi 

n^rn 3 3 4 «rAiti-2> r t fci vmbhtc 

R»&5k, JW9I#1 2K#LRfl*J(i3 336»fe5" 
~1 5* «^$-&TiS : tR4$:Altt-2>ii:lcJ;9#b 
HfcSM&5i:, »KBNI*1 2lCS#LWI*rtl3 3*»fe 

-5° — is- mm^xm^m^^xM-r^ztiz 

i 9 ft b^fcSltK 5 t <D 3 WScDSltK 5 £tt«J U, 
te#|R]-<D?iJji&Ba> P>©±IE 3 SfflOSM^ 5 © 5 *> 
©ft^tt^S^LT, *]n3ir&Bi:©BI#?r7 p ny h 

-f5rfc{ci9, s>in-3©^«sr*iS-r?)ip(--r5o 

[0 0 4 4] Z<D£?K S Etf 2 ©f tt*[Rl 1 6 Hit/ 
5»SB»#1 2<C*tLT®ffitfc»^-et x ^SSW 

[0 04 5] ft^Sifi^ttaStt'T- 1 1 Sr^W^lS] 1 6 - 
«/htfyf"fo(ttt*»»LOO»»«#l 2©^t 

i:9jfe«$-fr5r ttci9, gsg*Bs#i 2©^*%ain 
ft < n-sy-r s r t 1 4 a. 

[0 0 4 6] j@ : g : jS4^RJi*-[p]3 3^f)AltLfcSM 
S5t, RjS^lRl3 3/S>f>5° ~1 5° ffl^$-&TAM 
UfcRltK5i, BJB*lft3 3*»c>-5* —15* ffl 
#4 $ *T AW LfcSlt& 5 t © 3 a«©Rlt^ 5 © 5 *> 
©*^ffiS:Sffl-r5Ci:lcJ;9, ^■*» ! ^SrMUTV> 

5i5{-ft5,, 

[0 0 4 7] £Jt±fcl J; 9 , 2 ©rt®l^^-rS'#/h 

** jtv 3 zmm j.oifi«s < f+iw-rs r t °rig t ft 

[0 0 4 8] 

mmmi) ^im^2 0mm, iBffiiSl 6 O^rn^ga 
■»2 0rtffitcaiS^ % thW, 0. 5mm, 1. 0m 
m, 1. 5mm, 2. 0 mm, 2. 5mm. 3. 0m 
m, m&0. 5mm^!J v h^OAX^PfeSr^lt, BB 

m, «S*lfg*^**E**2mm^8mm<7>*1^ 
jfitfRSftfe^l lSrffLSTT, gfit2^F3ii±^l° 
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[0 0 4 9] HI 6 1^1- J; 5 >>f **Hft 

%-C*>9> 0. 5mm<Dm£<DXV y Y 

[0050] -ir, immtLx. %mn<Dfc^mm(D 

dBS*OCRTIIif2 0%Si$<D/^X^P> 

^ffl-e t 4v > z t #m& $ flit. 

(MMW2) W^Omm^ SEE#1 6 O^nco* 

5&Mat*Lfc. £©E*2u:*tu nmmix-R^tz 
i©«^fii3«5±io' . nmxfa 3 3 <o^»s§k 
[0051] ^-ro^, b 8 fc^-r i 5 ic, nmik i o 

' -10 0" ©&«-T?Jfc«ttffi^KW«5&»*^ *J*V 

0 mm ( 1 0 0 2 mm 

ffi^-fS) , JS^J«^:S"JtL3©ft$H^S«^T-7 5° 

amfciuft tT#e>tifcfijn3 ©«s t tfco 

4"JtE£ilMF&8fe? l lfcft&Stf-ffcEvv/fc* 

1\ t*»t> % 6 0° ^8 0- ©ffia-e»i*i,3**a*ii 

fy^V/ty^r-> hi 1 2 £#9. g 

4 2 %-e»j*tttt©^fl:^ ^* -> >7 i>.*^fSic i . 

lOWWlS^ilO* , HJl#ffl 3 3 O&lbSJt 

(A) ©*#-e****fc. 

[00 5 2] ^Ofe*, B 1 1 ic^-f- j; 5 (c % p]jH|£ 2 
7 0* ~3 6 0" ©ftttTV^X(D2fgi45£fcf&5 
£#fc. &jE$im<fc9, «tt3<Oft*i£$f*0. 6 mm 

(1 0 0%O{4^^2mmlC^^-T5) i4ofc. Zfl 
tt. Ml 2K*1-J:5tCx Ef 2^«LI»itiL 
■C#P>nfcS"Jtt3(73gl^ 0. 2 5mmiJttfcl$jS^t><D 

[0 0 5 3] fcl/C. **3MB*&& 

fit? 1 1 fcflUdSiH* fcfh» LfdS-S-JCft, B 1 3 

3©£v W©i&^ig-8!«tf- 1 Srfflv^»^|£Ht, B 1 

[0 0 5 4] 

51-45. 



[0 0 5 5] «um*ttlRtt?'«rRII3erA^l' ~5 
* ©&*f *^-fo&»£»» Looses 9 

[0 0 5 6] )S#aii*tftt*lRl*^A*tUfcSStSEt, 
ftt^^S' -15- ffi«$*r7J*LfcSttjft 

t, 9Wjfafrh-5' 15" ffl^^ttAWLfc 

R&fffi i <D 3 @g©£J&&© ? *>©**ffiSr«ffl1-5 r. 

LfcK#t#J££#5 n i 5 i 5 K45. 
[00 5 7] £Lklc«fc 9 > E»©rtffifc*£1-3lK/hfc 
&J*T,£«fcHE.ofi|&£ < W-atJ-t 5 r i iisjm i 45. 

[0058] »**2©»"Btj:n«, na&mtim 
fiz <dx\ i&'kh/jxh zmmzmi L-cit/h&tttt 

&&fcr*-5£i;i*-Cf 5«fc 5»Cfc5. 
[0 0 5 9] *Ufca«MFKa^*tfift#fcNfrE©l* 

-fr* r tic £9, <fHBi- 5 r 

imprint £3. 

[0 0 6 0] «*»-SrRJS*rfti*»fe7JWLfcSW»i, 
Rja*[fi]/!i^5 0 -15" «»**TAltUfcKlt» 

i, nfl*iRj*>e>-5* ~-i5* «»$ttAitLfc 

glt$ i © 3 «8f ©SltS? 0 5*>Oft*I^It5r 

[0 06 1] £l±tc£9, BB»©rtiBlc3Sfe-t5*/h* 

[0 0 6 2] IS*^3(DBW»Cj;^|f, SA&tttr^tt 
#rt)~SEjfcT±El*** 1 4fci4f»*« 2 ©JW^StIt P 
^ilc£9, »Waa©«Hlc»U, W-MSrlf 
Wig & 4 5. ioT. aWaHCjfcftVNfcDJt^ofc-j 

<ffS!l1-3rt^pI|gt45, tv^5lt«±*tt4»* 

[BBOff^fJM] 

[il] (a) ~ (e) tt*3B(B©ms©»ttfci»*»5 

IB 2 1 (a) te*&w<Dmm<D&m\zfrfrz$k!&Mm 

tttt«:Srf«»Jt*fll*«iiH, (b) Wt (a) 

[a 3 ] mmm%&m&*<omm®.*7Pir?7-7X'h 

5. 

[B4] (a) (b) ItVtitmt LTftmMS^^ggjtt 

^SrW^*4v^-^©Bl tl^«<DBT*)5. 

IE! 5] ^«#jSff©W^OffiBOftfer**i-)jS|« 
BT*&5. 

[16] -gMWl (c^5^y y h^AX^S6/!i^©S 
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[H 7 ] m&m i ©tttMf»ca»a»5* v y h*ax*» 
im 8 1 m&m 2 t*»a»s*aw*«***idH!6»e>© 

[hi 0] $mm2<o\£WLWzfrfr%&ww£i&i)m'k 
[nil] m&W3\zi>>fazmfrt£j&jjm-k$\tifrb<D 
[ni 2] m^i^tim'kmfi^wmmM^^r^ 

[Hi 3] HlfeWI3(Dlt^!l(C^2)*^®^fta?)tt 

[HI 4] %mW3to)£&W\zi)>frZWfflht£l&%fc& 

[HI 5] (a) ttaUP«n!tfi*«aW»^*rfflv^E* 
tfc*«#ISrffiBI. (b) ft (a) ©«*fttK*HS©» 
[Hi] 



[HI 6] (a) B**fi©tt*«»tt-f*fflV % -ce» 
t£*m;£$fffiH> (b) 14 (a) wi@ : ffti£Wifc©& 
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